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IN REPLY REFPER TO

NAPEN-D

it

Honorable Brendan T. Byrne
Governor of New Jersey 25 AUG 1978
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed 1s the Phase I Inspection Report for Lake Valhalla Dam in Morris
County, New Jersey which has been prepared under authorization of the

Dam Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given on the first three pages of the report.

Based on visual inspection, available records, calculations and past
operational performance, Lake Valhalla Dam is judged to be in fair
condition. However, the dam's spillway is considered sericusly inadequate
as 17 percent of the Probable Maximum Flood (PMF) would overtop the dam.
To insure adequacy of the structure, the following actions, as a minimum,
are recommended: '

a. The spillway's adequacy should be determined by more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Any remedial measures necessary to insure the adequacy of
the spillvay and to prevent overtopping should be initiated within calendar
year 1979. In the interim, a detailed emergency operation plan and warning
system should be promptly developed. Also, during periods of unusually
heavy precipitation, around-the-clock surveillance should be provided.

b. Engineering investigations and studies to better ascertain the
stability of the dam and spillway with respect to seepage, overturning and
sliding should be completed by the owner within nine months from the date of
approval of this report. Borings, probes and piezometers should be utilized
as part of these investigations. Remedial mecasures, indicated as a result
of these investigations and studies, should be implemented in calendar
year 1979,




NAPEN-D
Honorable Brendan T. Byrne

c¢. Within four months from the date of approval of this report, complete
the following remedial actions:

(1) Repair eroded areas of the upstream and downstream embankment and
provide protection against future erosion.

(2) Repair and strengthen the side walls of the spillway.

(3) Remove trees and brush from the dam's embankment and replace with
suitable ground cover.

(4) Prevent floating debris, boats, etc. from plugging the free space
between the footbridge and the top of the spillway.

(5) The outlet pipe should be located and checked and the outlet valves
repaired so the lake level may be drawn down to make repairs or for emergency
purposes.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congresswoman ifillicent Fenwick of
the Fifth District. Under the provisions of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request, thirty days after the date of this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia, 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for

NTIS to have copies of the report available.
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NAPEN-D
Honorable Brendan T. Byrme

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours,

1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers
District Engineer

Cy furn:
Mr. Dirk C. Hofman, P.E.
Department of Environmental Protection




PHASE 1 REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: VALHALLA LAKE DAM

ID Number Fed. ID NJ00330

State Located: New Jersey

County Located: Morris

Stream: Unnamed Stream Tributary to
Morris Canal

River Basin: Passaic

Date of Inspection: 7,15, and 19 June 1978

ASSESSMENT OF GENERAL CONDITIONS

Valhalla Lake Dam is in fair condition for the
following reasons:

1.

Lack of maintenance of the structures such as
the erosion of the downstream slope, vegatal
growth in the spillway side walls, and lack of
a functional bottom outlet:

The stability of the dam and spillway with respect

to underseepage, overturning, and sliding cannot t
be reliably evaluated because of the lack of
design and construction and information;

The spillway capacity as determined by CE screening
criteria is seriously inadequate. We estimate
the dam can adequately pass only 168 of the PMF,




The outlet pipe should be located and the outlet
valves repaired so that the outlet system is functional.
It is urgent to be able to control and lower the lake
water level when necessary. Piezometers should be
installed upstream of the spillway, and in the upstream
and downstream slopes at the cross section corresponding
to the marshy areas, and, in the marshy areas. If
necessary, relief wells should be installed and their
locations determined by means of borings and probes
and the results obtained from the piezometers. Erosion
damage should be repaired and protection provided
against future erosion of the upstream and downstream
slopes. The side walls of the spillway should be
repaired and strengthened. Provisions should be made
to prevent floating debris, boats, etc., from plugging
the free space between the foot bridge and the top
of the spillway. Trees located on and within the area
of the embankment and spillway side walls should be
removed.

The actual capacity of the spillway should be
determined using more precise and sophisticated methods
and procedures. The need for the type of mitigating

measures should be determined. Around the clock surveillance

during periods of unusually heavy precipitation should
be provided, and a warning system established.
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Based on visual inspection, available records, calculations and past
operational performance, Lake Valhalla Dam is judged to be in fair
condition. However, the dam's spillway is considered seriously inadequate
as 17 percent of the Probable Maximum Flood (PMF) would overtop the dam.
To insure adequacy of the structure, the following actions, as a minimum,
are recommended:
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a. The spillway’s adequacy should be determined by more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Any remedial measures necessary to insure the adequacy of
the spillway and to prevent overtopping, should be inttiated within calendar
year 1979. In the interim, a detailed emergency operation plan and warning
system should be promptly developed. Also, during periods of unusually
heavy precipitation, around-the-clock surveillance should be provided.

b. Engineering investigations and studies to better ascertain the
stability of the dam and spillway with respect to seepage, overturning and
8liding should be completed by the owner within nine months from the date of
approval of this report. Borings, probes and plezometers should be utilized
as part of these investigations. Remedial measures, indicated as a result
of these investigations and studies, should be implemented in calendar
year 1979,

c. Within four months from the date of approval of this report, complete
the following remedial actions:

(1) Repair eroded areas of the upstream and downstream embankment and
provide protection against future erosion.

(2) Repair and strengthen the side walls of the spillvay.

(3) Remove trees and brush from the dam's embankment and replace with
suitable ground cover.

(4) Preveat floating debris, boats, etc. from plugging the free space
between the footbridge and the top of the spillway.

(5) The outlet pipe should be located and checked and the outlet valves
repaired so the lake level may be drawn down to make repairs or for emergency
purposes.

;”/ s ///”’/ -~
JAMES G. TON—
“Colonel, Corps of Engineers
District Engineer
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SECTION 1 PROJECT INFORMATION

s It |

General

Authority to perform the Phase 1 safety inspection
of Valhalla Lake Dam was received from the State of
New Jersey, Department of Environmental Protection,
Division of Water Resources by letter dated 26 May
1978. This Authority was given pursuant to the National
Dam Inspection Act, Public Law 92-367.

The purpose of the Phase I investigation is to
develop an assessment of the general conditions with
respect to safety of Valhalla Lake Dam and appurtenances
based upon available data and visual inspection and,
determine any need for emergency measures and conclude
if additional studies, investigations and analyses
are necessary and warranted. The assessment has been
made using screening criteria established in Recommended
Guidelines for Safety Inspection of Dams prepared by
the Department of Army, Office of the Chief of Engineers.
It is not the purpose of the inspection to imply that
a dam meeting or failing to meet the screening criteria
is, per se, certainly adequate or inadequate.

Project Description

Valhalla Lake Dam is a 620-ft-long, 18-ft-high
earth embankment with a 3-ft-wide masonry core and
a 78-ft-long, 17-ft-high freefall masonry spillway.
It is reported t8 have been constructed 18 1930 and
is located at 40 55' 40" latitude and 74 22' 36"
longitude, at the southern end of Lake Valhalla in
Morris County, N.J. A regional vicinity map is given
in Fig. l.

The dam has an outlet structure with a manual
valve that is not in use and is reported to have been
intended for drawdown of the lake. The valve is rusted
and could not be turned and the discharge pipe could
not be located. Maintanence personnel did not know
where discharge pipe was located and our inspection
of the downstream are of the dam did not disclose its
location. It may be plugged and covered.
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1.3

Valhalla Lake Dam is classified as being small
on the basis of its reservoir storage volume, which
is less than 1,000-acre feet, but more than 50-acre
feet. It is also classified as "Small" on the basis
of its total height, which is less than 25 feet.

In the National Inventory of Dams, Valhalla Lake
Dam has been classified as having "High Hazard Potential"
on the basis that failure of the dam would cause ex-
cessive property damage to resisdences downstream,
and could potentially cause more than a few deaths.
Visual inspection of the downstream area shows that
breach of the dam would cause damage to residences
and be hazardous to people utilizing a low lying picnic
area. Accordingly, no change is proposed concerning
the Hazard Classification.

The dam and reservoir are owned by Valhalla Lake
Club, P.O. Box 586, Lake Shore Drive, Mountville, N.J.
07045.

The purpose of the dam is recreation and no in-

formation is available concerning its design, construction,
maintenance or operation.

Pertinent Data

Elevations have been established on the basis
of USGS Pompton Plains Quadrangle, 7.5 Minute Series,
topographic maps and an arbitrary approximate benchmark.
Measurements at the dam site were made using surveyors
transit and rod, and should be considered approximate.
Essential project features and elevations are given
in Fig. 2.

The Valhalla Lake drainage area is 1500 acres.
The drainage area is in general long and narrow with
a length of approximately 3 miles and a width of 1/2
to 1 mile. The area is essentially undeveloped and
wooded with scattered single family residential houses
in approximately 10% of the watershed. The ground
surface slope is in general about 10% but as steep
as 25%. The lake area is 85 acres and at the time
of our inspection the lake level was at el 398.




The top of the dam is at el 401 and the spillway
crest is at el 397.9. The central 18 ft of the spillway
crest is 0.6 ft lower than the remaining portion of
the spillway. Tailwater was at el 383 and the discharge
channel is at el 382.2. The left embankment is 350~
ft-long and varies in downstream height from zero at
the left abutment beach area to 16 ft at the spillway.
The right embankment is 190-ft long and varies in
downstream height from zero at the right abutment to
15 ft at the spillway. The 3-ft-thick core in the
embankment appears to be vertical. The downstream
side of the core is unsupported for a height of 10
ft and a length of 40 ft at the location of a one story
building along the right embankment. The width of
the crest of the dam is 6 ft.

Downstream slopes vary from horizontal at the
abutments to essentially 1.5 hor to 1 vert near the
spillway to 1 hor to 1 vert at the spillway abutments.
The downstream slopes are grass covered with small
trees. The free board is 3 ft and the upstream slope
below lake level appears to be about 20 hor to 1 vert.
There is upstream rip-rap about one foot below crest
level.

The core appears to be impervious and no infor-
mation is available concerning the presence of a cut-
of f below the dam.

The outlet valves are located in a valve house 20 ft
upstream of the right spillway abutment at the end
of the spillway side wall.

The bed of the downstream channel has boulders
that vary in size from 1 ft to 8 ft. A one foot high
masonry walk way crosses the channel about 300 ft
downstream and a light vehicular bridge crosses the
channel about 400 ft downstream.

SECTION 2 ENGINEERING DATA

2.1

Introduction

No information is available concerning the design,
construction, operation and maintenance of the dam.
We have been informed that the outlet valves have not
been used for at least ten years.

V3




Regional Geology

Valhalla Lake Dam is located in the New Jersey
Highlands physiographic province. The New Jersey High-
lands extend across the state in a northeast-southwest
direction from the border of New York to the Delaware
River and includes the northwest portions of Hunterdon,
Passaic and Morris Counties and the southeastern parts
of wWarren and Sussex Counties. This province is part
of the New England Physiographic Province and lies
between the Appalacian Ridge and Valley Province to
the northwest and the Piedmont Province to the southeast.
See Fig. 3.

The Highlands are characterized by rounded and
flat-topped northeast-southwest ridges and mountains
up to 1,40C ft high separated by narrow valleys. The
orientation of the valleys are usually, but not always
controlled by the underlying geologic structure.

Bedrock of the region is predominently Precambrian
gneisses, schists, and metasediments. Some sedimentary
strata, typically sandstones, shales and conglomenate
have been infolded and infaulted into the valley bottoms.

The regional geologic structure reflects the very
old age of bedrock. A number of regional faults cross
the area in a northeast southwest direction, including
the Ramapo Fault; the more than 30 mile long fault scarp
forms the eastern border of the province. Faults con-
trol many of the river valley orientations. The re-
latively uniform slope of the mountain elevations, from
northwest to southeast, is a direct result of the faulting.
The entire area is part of the now dissected Schooley
Peneplain.

The Pleistocene Age Wisconsin glacier covered all
of the dam site area.

The glacier stripped most of the existing over-
burden and weathered rock and uncovered the numerous
hard bedrock knobs and ridges seen throughout the province.
Most of the side-slopes in the area are covered with
heavy boulder tills (ground moraine), and glacial out-
wash and recent alluvium cover the valleys.

V4




2453 Site Geology

Lake Valhalla Dam is located in a valley between
Turkey Mountain and a southeast extension ridge of
Waughaw Mountain, near the eastern boundary of the New
Jersey Highlands. Waughaw Mountain is the up thrown
side of the Ramapo Fault and forms the fault scarp
between the Highlands and the adjacent Piedmont Phy-
siographic Province. The lake lies at about elevation
400 with the mountains rising to 800 ft on either side.

Examination of aerial photographs and an on-site
inspection of the dam site indicates that the dam has
been constructed on relatively deep, heavily bouldered,
glacial ground moraine and, depending on the depth of
the dam foundation, possibly on glacial outwash or
recent alluvium. Stratified alluvium stream deposits
occupy the stream bottom downstream of the spillway
and includes well rounded boulders up to 8 ft in diameter.
No evidence of bedrock was seen at either abutment.
However, the steepness of the slopes suggest that rel-
atively shallow bedrock, ie. less than 20 ft deep, could
be found further up the abutment.

The overall topography in the dam site area in-
dicates relatively pervious zones of overburden could
underlie the dam. This is supported by the swampy areas
located downstream of the dam on both sides of the
spillway.

There are unverified reports that water wells in
the ara have encountered more than 50 ft of sand above
the bedrock and the valley was occupied by a much smaller
lake prior to the construction of the dam. A good
quality gneissic rock reportedly from a large quarry
located east of the lake, has been used in the construction
of the vertical spillway. No deterioration of the rock
was noted, but, some erosion of the mortar between rock
blocks could be seen.

SECTION 3 VISUAL INSPECTION

The embankment and spillway appear to be stable
with no indications of failure of the dam and appurtan-
ances. The masonry core wall appears intact and without
vertical or horizontal deflection. The earth embankment
on both sides of the core wall has settled one to three
inches below the top of the wall.
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There are small trees in the upstream and down-
stream embankment. The roots of these trees could
cause piping problems if they penetrate through the
core wall.

Erosion of the earth upstream of the wall has
occured at three locations along the right embankment
to depths of one to three feet. 1In addition, erosion
has occured to a depth of one to four feet below the
downstream side of the core wall.

The downstream vertical face of the spillway is
made of masonry stone and appears in good condition.
Minor seepage is occuring through the downstream face
of the spillway near the abutments.

The downstream abutment side walls slope away from
the spillway and are in poor condition. They act as
retaining walls for the downstream backfilling behind
the core wall and there are signs of movement and erosion
by rain in that part of the embankment where the height
is the greatest.

The upstream rip-rap appears in good condition
except in a few locations where it has disappeared.

There is no downstream embankment at the location
of a one story building constructed directly downstream
of the core wall in the right embankment. The ground
level is approximately 10 ft. below the crest. The
building itself is not in a good state of maintenance.
Portions of the wall perpendicular to and immediately
downstream of the core wall are cracked. It appears
the core wall and the downstream embankment are on
stable foundation material. Whereas further downstream
the building walls are supported on the existing ground
and have suffered differential settlement. Within the
building the inside face of the core wall is perfectly
dry. No seepage was observed at the wall or on the
floor of the building.

The outlet valves are rusted and could not be moved
manually. The outlet pipe could not be located and
no one at the Valhalla Club could provide information
concerning its location or the last time the valves
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were used. The outlet gate could be seen below water
from the valve house and it appears to be rusting.
This outlet valve system may have been abandoned many
years ago and is possibly plugged.

No leakage was observed at the downstream toe of
the embankment. However, further downstream, on both
banks of the stream and approximately 1 to 2 ft above
downstream water level there are wet marshy areas.

The water may come from the slope itself, or more pro-
bably through the foundation of the embankment.

There are two structures downstream of the core
wall. One immediately downstream and the other about
four feet downstream of the wall. These structures
offer minimal downstream support of the embankment in
the event of an extreme flood.

Two of the spillway concrete capstone slabs are
missing ¢nd the concrete has deteriorated and broken
up. It appears that at one time the full 78 ft width
of the spillway was at the same elevation.

SECTION 4 OPERATIONAL PROCEDURES

No information is available concerning past or
present operational procedures or maintenance of the
dam.

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrologic evaluation is based on
a spillway design flood (SDF) equal to one half to the
full probable maximum flood (PMF) in accordance with
the evaluation guidelines for dams classified as high
hazard and small in size. The hydrologic design data
for this dam is not available. The PMF has been determined
by developing a synthetic hydrograph based on the max-
imum probable precipitation of 22.5 inches (200 square
mile - 24 hour). Hydrologic computations are presented
in Appendix 4. The PMF determined for the subject
watershed is 6652 cfs.
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The main spillway is essentially a broad crested
weir with an effective length of approximately 65 ft
and a maximum flow depth of approximately two feet
although the distance from the spillway crest to dam
crest is 3.0 ft. This is because a foot bridge traverses
over the spillway and wood beams impede the outlet
flow. The spillway is divided into 6 area ways by
the supports for the walkway. The capacity of the
spillway to the underside of the walkway is approximately
680 cfs which is less than the SDF.

Flood routing for both the PMF and 1/2 PMF indicates
the dam will overtop, by 2.6 ft and 1.4 ft respectively.
We estimate the dam can adequately pass 16% of the
PMF.

There is no specific information available with
regard to the size and function of the outlet pipe.
Therefore, a preliminary drawdown analyses has not
been made.

SECTION 6 STRUCTURAL STABILITY

The embankment and spillway do not show any sign
of instability from visual inspection. The stability
of the spillway side walls appears to be marginal.

The stability of the spillway itself is unknown
since there is no available information concerning
the upstream slope of the masonry, and watertightness
of the upstream backfill. An analysis of the stability
of the spillway section has been made for a water level
of 3 ft above the crest of the spillway (crest level
of the embankment), an assumed slope of 1 hor to 2.5
vert for the upstream face of the spillway, and no
uplift pressure inside the wall (i.e. impervious up-
stream backfill). For sliding the masonry/foundation
friction coefficient has been assumed to be 0.8.

Under these assumptions, the Calculated safety
factors are:

FS = 1.8 (overturning) and FS = 1.5 (sliding)

It is of interest to compare these safety factors
with those given by Healy* for a rectangular wall,
but with no indication of the height of water over
the spillway. FS = 1.4 (overturning) and FS = 1.3
(sliding). See Appendix 3.

* Ref: Healy K.A. "Evaluation of repair of stone wall-Earth
dams; Proceedings, Safety of small dams, Hennifer, New Hampshire,
August 1974.




It is not possible to decide from visual site
inspection, if the assumed conditions used in the
stability computations, or another set of equivalent
conditions are fulfilled.

The same limitations apply to the embankment and
core wall. Nothing is known concerning the core wall,
its upstream slope, foundation level and quality of
foundation or the existence and effectiveness of a
cutoff. The quality and characteristics of the foundation
of the downstream backfill are also unknown. This
makes any sort of computation for the embankment even
more hypothetical than in the case of the spillway
section.

Valhalla Lake Dam is located in Seismic Zone 1
of the Seismic Zone Map of Contiguous States. The
degree of stability of the dam and appurtenances are
assumed to be marginal and may present hazard from
ear thquakes.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1

Assessment

Valhalla Lake Dam is in fair condition for the
following reasons:

h I Lack of maintenance of the structures such as
downstream slope, spillway side walls, and bottom
outlet; and

Z. Because of the lack of design and construction
data the degree of stability of the dam and spill-
way with respect to underseepage, overturning,
and sliding cannot be determined.

i The spillway capacity as determined by CE screening
criteria is seriously inadequate.

Recommendations/Remedial Measures

We recommend the following remedial measures:

h Locate the outlet pipe and repair the outlet
valves so that the outlet system functional.
It is urgent to be able to control and lower the
lake water level when necessary. This work should
be done very soon.
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Install Piezometers upstream of the spillway,
and in the upstream and downstream slopes at the
cross section corresponding to the marshy areas,
and in the marshy areas. This work should be
done soon.

Determine the upstream slope of the spillway wall
by means of borings and probes. This should be
done soon.

Repair erosion damage and provide protection
against future erosion of the upstream and down-
stream slopes. This should be done very soon.

Repair and strengthen the side walls of the spill-
way. This should be done very soon.

Provisions should be made to prevent floating
debris, boats, etc. from plugging the free space
between the bridge and the top of the spillway.
This should be done very soon.

Remove any trees located on and within the area
of the embankment and spillway side walls. This
should be done soon.

The actual capacity of the spillway should be
determined using more precise and sophisticated
methods and procedures. The need for and type
of mitigating measures should be determined.
Around the clock surveillance during periods of
unusually heavy precipitation should be provided,
and a warning system established. This should
be done in the near future.
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APPENDIX 2

PHOTOGRAPHS

VALHALLA LAKE DAM




? Left embankment and spillway 15 June 1978

f looking east

Top of core wall in left embankment 15 June 1978

looking east

VALHALLA LAKE DAM




Frosion downstream of Core 15 June 1978
wall in Right Embankment looking
upstream

Top of Core wall and one story 15 June 1978
building downstream of wall. Note
upstream erosion at right of wall looking west.

VALHALLA LAKE DAM




Top of Spillway Looking
Downstream

Deterioration of concrete
Spillway Capstones

VALHALLA LAKE

and

DAM

wn

June 1978

15

June

1978




June 1978

15

ay

Free Fall Spillw
Looking Upstream

1978

June

15

Rocks at bottom of Spillway

DAM

VALHALLA LAKE




) Wiy P e, A -

Downstream Spillway 15 June 1978
Right Sidewall. Note
vegetation in masonry.

Deterioration of
upstream spillway
right sidewall.

15 June 1978

VALHALLA LAKE DAM

r
n




Minor seepage at left face of 15 June 1978
spillway

et

Minor seepage and absence of mortar 15 June 1978
in spillway masonry and right
side wall.

VALHALLA LA KE DAM




Frosion of upstream right 15 June 1978
cmbankment and rip-rap.

Frosion of upstveam right 15 June 1978
cmbankment and vip-rap. Note
Lree roots in ombankment.

VALHALLA LAKE DAM




Outlet valve house upstream of 15 June 1978
right cmbankment.

..‘:\&'.~- « g -~
Doeteriovration of spillway 15 June 1978
upstream vight side wall.,

VALHALLA LAKE DAM
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- SHER

Low masonry footpath across 15 June 1978
discharge channel.

Discharge channel
looking downstream
from spillway.

15 June 1978

VALHALLA LAKE DAM
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HYDROLOGIC COMPUTATIONS
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APPENDIX 5

INVENTORY FORMS 4474 and 4474A

VALHALLA LAKE DAM




PART | - INVENTORY OF DAMS IN THE UNITED STATES
(PURSUANT TO PUBLIC LAW 92-367)

See reverse side lor instructions.
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GENFRAL INSTRUCTIONS

us furm 18 for use in prepazing the inventory of dams in the United States undey the requisrenignys of the Nutional Program (or |
¢ Inspection of Dams, P.L. 92-367. All items of Part ! and Part 11 (Lincs 0-9) must be completed as instructed below. Prim
tnes usnuncily i ink or pencil. For letters 0,2, and 1, write @, 2 , and .

nte only one letter or numeral in each space; do not use more letters than blocks allowed for an item. Do not abbreviate on
rt [, Leave one space between words and no space between cade letters.

ot all letter codes or word entries place first letters in left block of field. In word fields any alphabetic, numeric or special
watacter may be entered. For all numerical entries, use only numerals placing the last digit of number in the right block of

:1d, including trailing zeros. Do not include a decimal point! In ficlds where decimals are requised values are 10 be placed around
¢ decumal point printed on the form.

tave blank those spaces where item does not apply, e.g., do not write “N/A™, **~", *None", etc., unless instructed 10 do so by
recific instructions. Use the remarks line when additional space is needed for an item, or 10 clanfy an entry. Preface each remark
1th the item number. (See ltem 1281l or U6 !l instructions)

PART I

em (.1 HIDENTITY: The Division Engineer will assign and control the identity for dams in the states for which he is respon-
ble. The fust two characters of the identity will be the two-letter state abbreviation in accordance with Federal Intormation
rovessing Standards Publication, June 15, 1970 (I'IPS PUB 6-1). In cases where a dam is physically located in two or more
ates, one state will be designated as the principal state for the identity. The last five (5) characters of the identity will bc a
:quential number assigned to identify dams within a state,

LINE 0:
tem | 21 DIVISION: LEnter the three (3) letter office symbol for the division making the report in accordance with ABBR
teport Code, Appendix B, ER 18-2-1, Civil Works Information System: e¢.g., NAD, ORD, SWD, etc.

-ocatnion:

tem ) VISTATE: Enter two (2) lettet principal state abbreviation in accordance with FIPS PUB 6-1.

tem 1 43 COUNTY : Enter three (3) digit county identification in accordance with FIPS PUB 6-1.

temy $§ CONG DIST: Cnter one (1) or two (2) digit number for congressional districts in which dam is located.
temg of, i 74, andi Ml (Use second lacation for structures situated in more than one state.)

ltem1 91 DAM NAME: Enter official name of dam. Do not abbreviate unless the abbreviation is a part of the official name.
For dams that do not have a name, create a name by combining the two (2) letter state abbreviation plus *NO NAME" plus a
sequential number, e.g., if two dams in the State of Alubama do not have numes, they would be named ss ALNONAME 1|
and ALNONAME 2.

ltem 1101 & 101 LATITUDE AND LONGITUDE: Enter the latitude and longitude in degrecs, minutes and tenths of @ minute.

All geugraphical location items pertain to dum as its maximum section.
ltem K21 RILPORT DATE: Enter the one (1) or two (2) digits for day, the fisss three (3) letsers of the month and a two (2)
digit year (e.g.,12 JANT4) in which the data has been revised, updated or otherwise changed.

LINC |:

Iu':m 1y POPULAR NAME OF DAM: If (other than the official name of the dam) in common use, enter the name in this

space. Leave blunk if not applicable.
liem 1140 NAMIE OF IMPOUNDMENT: Cnter official name of lake or reservair. Leave blank if reservoir does not have u name.

feem ST & (ol REGY
IR 18-2-1, Civil Works In

liem 117t RIVER OR S1

indicate as tnbutary 1o il
leem tisg NLARLST !)‘
whneh can be located on g
Liem D90 DISTANCE ||
Liem 1204 POPULATION

ltem 1211 TYPE OF DAY

EARTH - RL
ROCKIILL - LR
GRAVITY PG

liem 1221 YEAR (‘OMﬂ

year can be deterinined, §
ltem 1231 PURPOSLS: |
should indicate the refatiy

IRRIGATION 1
HYDROLLECTRIC - H
1'LOOD CONTROL - €@

ltem 124] STRUCTURA
vertical distance from
Item 125§ HYDRAULI

height of the dum with r¢
at the downstream toe of
side limit of the barrier &

Impounding Capabilities)

Item 1261 MAXIMUM:
the maximum atwinable
ltem 1271 NORMAL: &

normal retention level, it

Item 12741 CORPS OF
the dam is geographicallj
SWF, etc.

liem 1278) OWNERSH
Corps of Engincers.
ftem " 127¢) LEDERAL
liem 1270) PRIVATE
liem 127€) ASSISTAN

cial Assistance; B tor Be

fiem 127F§ VERIFICA

liem 1201 REMARKS:

IN 1928, 23-SETTLINC




| Program (or
below. Print

#bbreviate on

ic ur special
t block of
be placed around

ted 10 do so by
face each remark

he 1s respon-

Intormation

WO or more
ity will be a

with ABBR

official name.
NAME" plus a
INAME |

and a two (2)

name in this

not have 4 name.

| tenths of a minute.

LINE 2:

tiem nsE & (ol REGION AND HASIN: Enter two (2) digit nuinbers for Region and Basin in accordance with Appendin C,
'R 18-2-1, Civil Works Information Sysiem.

liem 1172 RIVER OR STREAM  Lnter official name of river or strcam on which the dam is built. If stream 13 without name,
indicate as 1nbutary 10 nves named, c.p.. TR-COLORADO. If oft stream, enter name of river plus “O 'STREAM™,

Tiem 0N NLAREST DOWNSITRIEAM CITY-TOWN-VILLAGL b nter the nearest downstream city-town-village of sucl, uze
which can be located an g gencral map.

Liem 190 DISTANCE | ROM DAM : Enier distance from dam 10 nearest dow nstrcam city-town-village 1o the nearest ik,
frem 1204 POPULATION: Later population of city-town-village given in Htem Hisg

1 INF 3.
ttem 1200 TYPE OF DAM: knter two (2) letter codes, in any order, 10 describe type of dam.

EARTH - RL BUTTRESS - CB OTHER - OT
ROCKIILL - LR ARCH - VA (Describe “other™ 1n remasks)
GRAVI1Y PG MULTI-ARCH - MV

Tiem 1221 YEAR COMPLETED: Enter ycar when the main dum structure was completed and ready for use. If only approaimate
year can be determined, note this in remarks.
ltem §23) PURPOSLS: Enter one (1) letter codes that describe the purposes for which the reservoir is used. The order entered
should indicate the relative decreasing importance of the project purposcs. STOCK OR SMALL

FARM POND - P
NAVIGATION - N : DEBRIS CONTROL D
WATER SUPPLY - S OTHER -0
RECREATION - R (Descnbe “other™ in remarks)

IRRIGATION |
HYDROLLECTRIC -- H
I'lLOOD CONTROL - C

ltem 124 STRUCTURAL HEIGHT: Enter, to the ncarest toot, the structural height of the dam which is defined as. the ovesall
vertical distance from the lowest point of foundation surface to the 1op of the dam.

Item 1251 HYDRAULIC HEIGHT: Enter, to the ncarest foot, the hydraulic height of the dam which is defincd as; the effr <
height of the dam with respect 1o the maximuim storage capacity, measured from the natural bed of the siream or watercou

at the downstream toe of the barrier, or if it is not across 4 stream or watercourse, the height from the lowest elevation of the out-
side timit of the barrier 1o the maximum storage clevation.

Impounding Capubilities:

Item 260 MAXIMUM: Enter the acre feet for maximum storage which is defined as: the total storage space in a reservoir below
the maximum atinable water surface clevation, including any surcharge storage.
ltem 1271 NORMAL: Linter the acre feet for normal storage which is defined as: the total storage space 1n a reservou below the

normal retention level, including dead and inactive storage and excluding any flood control or surcharge storage.

ftem 12741 CORPS OF ENGINEERS DISTRICT: Enter the three character Corps of Enginoers ABBR report code in which

the dam is geographically located, in accordance with Appendix B, ER 19-2-1, Civil Works Information System, e.g., NAN, ORH,
SWF, etc.

ltem 1278) OWNERSHIP: Enter N, tor Non-l'ederal: G, for I'ederal Gov't. Agencies other than the Corps of Engincers; C for
Corps of Engincers.

ltem " §27¢) UEDERALLY REGULATED: Enter N for No: Enter Y for Yes.

ltem 12708 PRIVATE DAMS ON FEDERAL LAND: Enter N tur No; Enter Y for Yes.

liem 127€) ASSISTANCE BY SOtL CONSI RVATION SLRVICE: Enter N tor None; T tor Technical Asustance: F for Finao-

cial Assistance; B tor Both Technical and inancial Assistance.
Tem 127F) VERIEICATION: Date the data was verified as being complete und correct. bnter date o described in ltem 112]

LINE 4:

Item 1288 REMARKS: Prefuce remurks with the iten: number 10 which it pertaing, e.x., 220RIGINALLY CONSTRUCTLD
IN 1928, 23-SETTLING ¥
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See reverse side for instructions.

PART Il - INVENTORY OF DAMS IN THE UNITED STAVES
(PURSUANT TO PUBLIC LAW 92~367)
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ide for instructions. M J 0|0}? AL
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PAR] ).
i [H] IDENTITY | nter Identity per GENERAL INSTRUCTIONS on PART .

LINF §:

fem 1291 D/S HAZ: L nter the digit that most closely represents the hazard potential that could oceur 1o the dow nstream
(D/S) arca resulting trom tailure or missoperation of the dam or tacilitics.

HAZARD POTENTIAL

1OSS Ol LI ¥ CONOMIC LOSS

CAILGORY (Extent of Development) (Eateny of Development)
3 s Low None expected (Nu permanent structures for Minimal (Undeveloped 10

humnan habitation) : occasional strugtures os

apriculture)
2 = Symficant I ew (No urban developments and no more Appreciable (Notable ugri-
than a small number of inhabitabke culture, industty or
struclues) struciuges)
I = High More than few Excessive (L aiensive
ommunity, industry or
apewuliure)

bem p300 CREST LENGTH: 1 ater. to the nearest-fool, the crest leagth of the dam which is defined as: the 1ot horizontal
distance measurcd along the anis at the ckevation of the top of dam between abutments or ¢nds of dam. Note that this includes
spillway width, powerhouse sections, and navigation locks whicre they form a cuntinuous part af the dam water retaining strues
ture. Detached spillways, locks, anu powerhouses shall not be included.

Splll\uy:

bem 1300 TYPE: Enter the one ketter code that applies.

CONTROLLEDL = C “UNCONTROLLED = U NONE = N

Item 1321 WIDTH: Enter to the nearest foot, the width of the spillway availuble for dischurge when the reservoir is at 1ts mani-
mum designed water surlace clevation.

Lem 13V MAXIMUM DISCHARGE: Enter the nuinber of cubic feet per second which the spillway is capable of discharging
when the rescrvonr is ot its imavinum designed water surface clevation.

Volume of Dum:

frem 1341 VOLUME Ol DAM: Enter the total number of cubic yards occupied by the matenals used in the dam structure. i
voluine of swparate materials 18 known, enter in remarks. Include portions of powerhouss, lucks and spillways only if integral
with the dam and required for structural stability.

Power Capacity:

Tem 1381 INSTALLLD: Enterinstalled capacity 10 onc tenth (1/10) Megawatt as of the report date.
liem jag PROIOSED:  Lnter the future additional capacity proposed 1o one tenth (1/10) Megawatt.

Navigation Locks:

liem 1370 NUMBLER: E

ltem 1381 LEINGTH: E

liem f39] WIDTH: E

ftem 1401 thru 1451 Entg

ftem sl QWNLER: En
liem 147} L -ERIN
ftem 148 CONSTRUCT
viate as required. 3

Regul;lovl Agency:
ltiem 149] DESIGN: End

design of the dum. i1 no of
indicatc NONE.
hiem 150] CONSTRUCT
tion responsibilities over
tion responsibifitics over #
ltem 1511 QPERATION
control, or surveillance
authorily, operational conl
lten 1521 MAINTENA
tion or surveillance respon
authority or inspection of

Inspection:
e e

ltem 1831 BY: Enter the
inspection has been perlo
liem 1841 DATL: Inies,
when the inspection was p
liem 1881 AUTHORILY
cated in ltem  |$3] , o,

fiem 181 RIMARKS:

vy carthiill Only one Ri




dowmircam

Lindeveloped 10
strud tures ur

)
INotable apri-

sty or

fL\1ensive
y. industry or
)

I horizontal

t this includes
taining struc

is 4t 1ts mani-

of discharging

structure. I
if integral

Navigation Locks:

liem 137) NUMBER: Enter the number of existing navigation locks for the project.

ltem 13s] LLNGTH: Enter to the nearest foot the length of the navigation lock.

ltem 139] WIDTH: Enter to the ncurest foot the width of the navigation lock.

Item 1401 thru 1451 Enter the lengths and widihs of additional locks.

ltem l4e] QWNER: Enter name of owner. Abbreviate as necessary.
lem 1470 LNGINEERING BY; Enter nume of organization that engincercd the main dam siructure. Abbrewiate as requircd.

liem e8] CONSTRUCTION BY: Enter nume of construction agency responsibie for construction of main structure. Abbre-
viale as required.

LINE2;
chulalorz Agency:

ltem leo] DESIGN: Enter the name of the organization other than the owner having regulatory or approval authonity owr the
design of the dum. 11" no organization other thun the owner has regulatory or approval authority over the design of tiw dum
indicatec NONE.

ftem tsof CONSTRUCTION: Enter the nume of the organization other than the owner having regulatory authanty of inspos
tion responsibilities over the construction ol the dam. If no onganization other than the owner has regulatory authonty o inspa
fion responsibifitics over the construction of the dum indicate NONF.

ltem 1811 QPERATION: Lnter the name of the organization other than the owner having segulatory authonty. operationsl
vontrol, or surveitlunce responsibilitics aver the aperation of the dam. I no arganization other than the owaer has repulatory
authority, opetstional control or surveillance responsibilitics over the operation ol the dam indwate NONI .

ltem 1821 MAINTENANCE | ater the name of the organication other than the owacr having tepulatory authonly of inspes
tion or surveillance responsibilities aver the maintenance ol the dam. I no organization other than the ow ner has repul
authority or inspection or surveitlunce responsibilitics over the mantenance ol the dam indicaie NONJ .

LINE §:

—
lnspection:
——

biem 1831 BY: Enter the aume of the organication that performed the last ey inspection Abbreviate s iequiicd [INTY
mspection has been perfonmed enter NONI-.

Liem 184l DATE: Fater the one (1) or twa (2) digats Tor day . the 1t three 13) Kiers of the month and o o (20 digit yeat
when the inspection was performed. [ not applicable, leave blank

Trem 1580 AUTHORILY 1 OR INSPECHION: b ater the kepshative or sepulatory authonty lor pertormnng the imnspection indi
cated in Item  [53] , e.g., P.L. 92-367; Div 3, Water Code, State of Calif; ER 1110-2-100: etc.

| INI 9
—

fiem 1561 RIMARKS: Preface remarks with the stem numbee o Which it pertams. e.g.. 34, $00,000 c.y. conc. 475,000
vy carthiill Only one Remarks hae should be used for PAR 1 1 remarks

T e
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